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international llling date {day month yvar) 
22 September 2000 (22.09.00) 


PrioritN date {day month year) 

06 October 1999 (06.10.99) 


International Patent C lassitication (IPC) or national classification and IPC 
C12N 15 12, C07K 14 435, C12N i q5. 1/19, 121.5 00 


Applicant 
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This international preliminary examination report has been prepared h> this International PreliminarN Pxammm^ Authoriiv 
and is transmitted to the applicant according to .Article 36. ' ^ ' 



This RHPOR I consists of a total of 



. sheets, including this co\er sheet. 



rn This report is also accompanied h> ANNPXIIS. i.e.. sheets of the description, clamis and or drawings which have 
been amended and are the basis for this report and or sheets coniainmg rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the .Administrativ e Instructions under the PC I"). 



These annexes consist of a total of 



_ sheets. 
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Basis of the report 
Priorit) 

Non-establishment of opinion with regard to noveIt>. inventive step and mdustria! applicability 
Lack of unit) of inv ention 

Reasoned statemem under Article 35(2) with regard to nov ellv. inventiv e step or industrial applicability 
citations and explanations supporting such statement n . 

Certain documents cited 

Cenain defects in the international application 
Certain observations on the international application 
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Authorized officer 



l elephone No. 
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INTERNATIONAL PRELl 



I^i^RY EXAMINATION REPORT 



^onal application No. 

PCT/JPOO/06527 



1. Basis of the report 



^ the international application as originally filed 

j~j the description 
pages 
pages 
pages 

I 1 the claims: 
pages 

pages 

pages 

pages 



. as originally filed 
Ivied with the demand 




. as originally filed 



— under Article 1^ 

. filed with the demand 



. filed with the letter of 



[ ] the drawings: 

pages , 

pages 

pages 



. as originally filed 
, filed with the demand 



. filed with the letter of 



□ the sequence listing part of the description: 

pages 
pages 
pages 




1 With reeard to the language, a,, 'i;";';"',;';,- y,herNvise indicated under this item. xvhicli is; 

' - the international ^PP''"''?" SshedTo th'; Author,t> m the rollowing language 
These elements were available or ,„,ernational search i 



as originally filed 

filed with the demand 



the mternationai ^PP ''^^^7" .hed to this Authorit> m the toiioumu .au....^^ 

B:::«r-— 

disclosed in the international application, the international 

n contained in the international application in written form. 
LJ contained m ..„,;..,ion in computer readable lorm. 
ri filed together with the mtemationa, ap^ 

□ airnished subsecuentK to this Authority ,n written form. ^ 

□ furnished subse,uentK to this Authorit> ,n computer rea able o^^ ^^^^^^ ,„ 

h The statement that the subsectiemK furnished written se.uenee li. . 

^ n ernational application as fled has been lurn.shcd, _ ^^ .^^^^ has 

□ The statement that the information recorded ,n computer readable 

been furnished. 

I 4. □ The amendments have resulted in the cancellation of 

\ I the description, pages • - 

I I the claims. Nos. , 

rn the draNN ings. sheets 'fig ■ considered to go 

' -'■ , , ,e referred u> under Ue,n I and annexed W d,ls repor, 
Any replace,„c,u sHee, conn,i,u.„ suO, a,nend,nen. nu., U 
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V. Reasoned statement under 



Article 35(2) >vith regard to novelty, inventive step or 



industrial applicability; 



I . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (1 A) 




Citations and explanations 

Claims 1-8 . , . 

^- u ^- iQQR PS 0^98)1 cited in the 
Docu^en, , ,EP, A2 ^'^'-^ ^Jn capah.e of 

international search report "^f ^'^f^Jo c^teine set forth as the inventions .n Clatms 
regenerating luciferin usmgthe "^'"''f"'" " ,„ ,he priority date of .his appl.eatton tf 
,.|. In ligh. of the level of technologyMMl^rs field pr^^^^^^^ J ^.^ ,he 

, protetn could be isolated and P""«' f " ""^^^^^^^^^^ 'p^be. cloning cDNA that codes for 
DN^ that codes for part of that ™>"°f '° =^5,"™"" L on\ sequence vete widely known 
fha. protein from a cDNA Ubt^.. ^-f both the protein described ,n 

=r£:nrprorrd:d^ 

S-h:rrs'^— =r :^rX:a resu,t. the ..ennons set forth as 
aatmfl -8 do no, appear to Involve an tnvcnttve s.ep^ 

Claims 9-11 u r \A f 

, , ,ene that codes for a protetn can be cloned -hen t. ,s l^-:::^:^^::: 
genettc engineering to prepare a jecw conurn mg tha^ ^^^^,„^,i„„ finds no part.cuWy 
Lain a transformant. and P^i"" „P;° " U as Claims ^-U. and therefore the 
=Set cla:rd:n« :;er.r olve an mvent.ve step. 
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1. iai5^sra^${l^oS5§ 

3. □ ^m(Dm-fi*'^xtiuLx^^^ (miiM^m) „ 



4. ^mn^m-x 



5. IS^^fi [x] tUMA7i-5^tt5Ufct.co$r7?;K.i-5o 
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Microbiology, (1998) Vol. 144, p. 1593-1600, Anil Wipat et al. "The 
yvsA-yvqA region of the Bacillus subtil is chroraosome contai 
ning genes involved in metal ion uptake and a putative sigma 

factor" 
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9 9 2 (1 9. 0 3. 9 2) &EP, 5 5 3 2 3 4, Al&US, 
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From the INTERNATIONAL BUREAU 



^ PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

HIRAKI, Yusuke 

Toranomon No. 5 Mori Building, 3rd 
floor 

i/'lf 1 Ui d I IDl 1 iQi 1 l-LfilUiTIc; 

Minato-ku, Tokyo 105-0001 
JAPON 


Date of mailing (day/month/year) 
12 April 2001 (12.04.01) 




Applicant's or agent's file reference 

PH-997-PCT 


IMPORTANT NOTICE 


International application No. 
PCT/J POO/06527 


International filing date (day/month/year) 

22 September 2000 (22.09.00) 


Priority date (day/month/year) 

06 October 1999 (06.10.99) 


Applicant 

KIKKOMAN CORPORATION et al 



1. Notice Is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s}. 

2. The following designated Offices have waived the requirement for such a communication at this time: 
EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 April 2001 (12.04.01) under No. WO 01/25426 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry Into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important Information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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The International Bureau of WlPO 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/iB/308 (July 1996) 




3946297 



(43) B^^/ir^B 
2001 ^4 ^12 B (12.04.2001) 




PCX 



(10) mf^yj^mm^ 
WO 01/25426 Al 



(51) mmm'^^m': 

14/435, C12N 1/15, 1/19, 1/21.5/00 

(21) SBSaiiBS-^: 

(22) mv^thmB: 

(25) SKtiilifiCO^IS: 

(26) ll|S8^j[>BB(7)S-SS: 



C12N 15/12, C07K 



[JP/JP]; =r 278-8601 ^ SI «SJ BB mif BB 250Sife + *V 
n - ^ >«t jt#tt Chiba (JP). 



PCT/JPOO/06527 (74) ^SA: ^^(HIRAKI, Yusuke et al.); x 

105-0001 3Km«i^K*y P1-Tg 17S1-^ J* y 
2000 ^9 ^ 22 B (22.09.2000) 5^ jU3 Pg Tokyo (JP). 

g;^ii (81) i^&m (m^)- us. 

B:^|5 (84) liSH rJ2iM;: 3- a -^/^^^i^ (AT, BE, CH,CY, DE, 
DK, ES, FT, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(30) «5feflli^-^: 

11/285258 1999^10 ^6 B (06.10.1999) JP ^1^-^*^ 



(71) thmx (^m'^t^<±x(Di^^m\z'oi^x): 

□ — (KIKKOMAN CORPORATION) 



[JP/JP]; =r278-8601 ^ai»Sffl rpRBa 250 Chiba h CD®al(CtgK Tzi- K^KIS 



(JP). 



(72) nm^; IS^lS 

(75) *B^#/iii)iiAr^Sl(::-:3iNTc;)^;: (Kuro- 
sawa, Kciko) [JP/JP]. J^liJlS^ (KAJIYAMA, Naoki) 



^ (54) Title: GENE ENCODING PROTEIN CAPABLE OF REGENERATING LUCIFERTN, NOVEL RECOMBINANT DNA AND 

< 



PROCESS FOR PRODUCING PROTEIN CAPABLE OF REGENERATING LUCIFERTN 



in 

^ (57) Abstract: A gene encoding a protein which is capable of acting on oxyluciferin and D-cystcine and thus regenerating luciferin; 
the above gene originating in a luminous organism; a protein encoded by the above gene; and a process for producing a protein 
capable of regenerating luciferin characterized by comprising culturing a transformant or a transductant having the above gene trans- 

Oferred therein and collecting the protein capable of regenerating luciferin from the culture. Thus, the protein capable of regenerating 
^.^^ luciferin can be efficiently produced, which brings about a great industrial advantage. 



^ wo 01/25426 Al Aililillllllllllliiiliiilllllii 



(57) mm-. 

^^>-/L'v^:73i V t D- :^ ^ \z. m X -7 y >SrS^ 

z m ti ^ ^ -t ^ > ^< n ^ =^ - Kt-^at^^^. ^ytmt! ^^-r 

i^iifedJg^L, ;®l|i^^*^/Uv'>'3iy ^ W ±-f- i tH :f3 ^ W -T ^ ^ > 

So 



wo 01/25426 



PCT/JPOO/06527 



m m m 

^;Wi^<3[)^ V^-^i^^^^&^'l.lNttl^tl-CV^'S (U.S. Pat. No. 5814504) *\ /-}-^^;^{^: 



1 



wo 01/25426 



PCT/JP00/06S27 



(b) 75 yKge^lJ(a){Ifcv^T, 1 t L < (i?g365[OT5 y g^t> L 



wo 01/25426 



PCT/JPOO/06527 



ix^^x\ mwiLfzJi^->yjLV yn^mti^^'^-t^-^ >^^^K^D7 ^ j mum. 

±IET't#ibtL/cmRNA J: mi^mm^ m^^X c DN A^^^KL. ^CD^^. 

^-DNAi:UT(i. ^J;^(S. pUC19 {^mm±m) . PBR322 (^MifittS^) . 
pBluescript SK+ (Stratagene ^±W . pMAL-C2 (NEW England Labs tt^) ^(D 
^■7 7.^ h'DNA, AENBL3 (Stratagene tt^) > A DASH II (y^n-:y^±m.) 

mco^'^-y ^ V ytyy -■ly'DN Am:^^'^ifhti^. nhti/zm^^i^Xi^DN A^m 

V^T. I^J^i^. i^mm K- 12. L < (i;*:J^ffi JM109 (^?¥*j!jtt$^) . DH5a 

(m# i^ttsi) , xLi-Biue (:7-:M]:^tt^) m ^^mmii^^ /zitmmm X Lx 
^^omM^mi^^yzii^mnmx^^m^o m^mmtLxit. ±Mi^x^iz. m 

Z. (D m W ^ \% . m Pi It . D.M.Morrison (D ^5 ( Method in 
Enzymology, 68. 326-331, 1979) \Z ^ ^) 'u^jir) Z. tii^X ^ ^ . ^tz. mm.mX\%. 

B.Hohn (Method in Enzymology. 68. 299-309, 1979) tliiUfT^C^ 

Z t i)^X t 6 e 

±mm$mi^ ^ tz {i^^mnrnxw ^ u ^ ntzmt^^M^^^L^-D n a ^ ^§ 

-StKi^ m^lt. P.Guerry ^(Dyj^ [J. Bacteriology, H 116 |g 1064~ 
1066 H(1973 ^)] , D. B. Clewel 1 [J. Bacter io logy. g5llO#, 11 667- 

676 M(I972 ^)] mi^^')n^Z.t^^X'^^. 



3 
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^-r^ DN A ^fflO-L. ftiicDllttK^iJJgg (9){I^-r 373ADN Ai/-^n:>7. • 
y^*^'^^. g^^t. L < {iMia^nxfc ^^o, ^I'V'^ x «; >S:^.tg;^J$:Wr 



4 



wo 01/25426 
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^cj;fc\ i^mcDW^ pH It. 7-9 iimm-r^cDi)m'^X'$)^. ^tzmmtt. 30- 
i^mo:>m^^mmnm-^m\^'cm^mum.%:'mm-thwai. h u h >x-ioo 

S/^o: >; >:g^tl;tJ^^-rSiS? ^/^i^'M^r^St-tSCKi. iiSf^S^^ffi^Clffi 

Dx'hi/^^^s, ^'JimM^ h ^'^ym. v^'^yyWi. 
(mm) 

A 0. ImM ;t=¥::>^^:i>:7x 'J > 
B O.OlmM ])-->7.y--(> 

C 25mM ^'VyJl^'V->> + 5.4rm iSSK ^'^^ A 

D lOmM ATP (pH7.8) 

E 5mg/ml jc — if 

1 m^jtmm^mm-r^. 



5 
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0.005ml A 
0.010ml B 

0.085ml C 

2 ^ >/^^'K^^^«0. Olral ^rj^ijpL, 37'C c-^^rHlSt& $ -yr-S. 

3 ^jZ^mO.Olml tCO. \m\ ^m^-r^. 

lOml D 

1ml E 

5 iMg 3 CDig^^^dJga 4 CDig?^^ 0. 1ml j^iPL, ^ ^ ^ - ^ — T'i£7^» 

immm i ] 

RNAi^tammi SOGEN m^mm^tWl) lOml izUmL. 2700 r.p.m.X- 5 
^m3&jb^m-r^Z.tlZjH)RKlAm^-^nfz, ::nj;U, Currem Protocols 
in Molecular Biology (WILEY Intersciense, 1989) sdtSc O:^}* iCi^^ v^, mRN 
A O.Slmg 

(2) y^^-7-£D^fK 

$:-^^L/c. ^/c. Jig J: UffS^L/c;l^i-:7x U >^^t^:tl^W-t'5^ > 
^^^mm lOAtg h U yi^^r^-fbL. H P L CT-^^L/z^y^ K 6{@=S: ^P^" 



6 
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(3) RT-PCR 

^'fkVi:7'^-«:^'i'A 5niM 

*10xRNA PCR ^^vyy— 2(Ji\ 

8.5;Ci 1 

dNTP ImM 

RNase >ll h'^— lU//z 1 

*AMV mi^mm XL 0. 25U/ m 1 

*oligo dT T^T^iS? — y^-r V- 0. 125mM 

mRNA \n g 

iJPL. ^tt^ 94°C-C 30 #r^. T--;l-^ 62r-C' 30 l:!>r^. 72''C-e 
1.5:5^ r^T'30-t^-YiJ';^£D;^J^^^^4^T-PCR ^rtT^Co/c. 

:/^-rv- (gB^iJ#^4) o.2a^m 

♦ lOxRNA PCR /^•y:7T— 8^^ 1 

Jfe^b ^'^-^ A 2. 5mM 

*Taq /-i< y p< ^ — -If 2. 5 ^— «y h 

W CO m >i- i: .S^ ^ n > K 51 ^ n /c CD -e . ^ co > H tH U dti l . 
GENECLEAN II (BIO 101 tt^) (ITffSliL/c. 

(4) IS$^L/cDNAm)tcD^a@e^'Jc7)**^:Rt/ft?liT 



7 



wo 01/25426 PCT,'JP00/06527 

mWiLfzDN Am>i^ 373ADN A v-^3i>v7. • (/s — a^yjiJl 

^'JJ: y gSSe^iJiI|ui!:C7)7 ^ SSiE^iJ (H i s Giu Thr Gin Thr 

Leu Tyr Phe Val Asp Ihr):/)^^^ tl/z. ZCDZt^i). ±iS® RT-PCR 

(5) 3' RACEll^^T'A$im(Dmm 

vT/WTr^^ttil U-^fi^L/- (Se^'J#-^5) . znt±U(DmRNAt 3'- 
Full RACE CoreSet (^rSitttS^) ffiV^T RT-PCR 3'^^M^£DJi*i 
5:fT^o/c. T ;^'P-7.m^j3<Sil(-*M-t, 650 b p CD D N A 

RecoChip (^Mi^ttSSi) T'SffiMJAtBL. D N A ^ :n >-t^-T'^SSSJiJcD}* 

flmlMOT^ y^SB^'J (He Pro Asp Pro Gin Val Thr Ser Val Ala Phe Gly 
Gly Pro Asn Leu Asp Glu) *^5l5S^n/c„ 

(6) 5' RACElZ^^±^mi^COm^fT 

±ucoDhiAm^mm^')'^5'^-7-^mfL. r-^-y^A-yrJi'-^ 

vT^W^tT-^ttCIci; U ^^U/c (gS3^iJ#-^6 ~9) . Z ti t ±m(DmRN A t 
5' -Full RACE CoreSet (^Mittt?^) ffiV^T RT-PCR $:tT^Cl\ 5'*^^i|^£7) 
Jiile^r^f ^^/co Sft^?S^7:^'D — Tv^^j^Sitw^Mt, *5 400 b p D N A ifr>^ 
$: RecoChip (3gm3gttSi) -C'*|$^}fttBL, DN Ai/-i^ai>-!t-T'^Sge^'JtD'3i 

^*-t^^ n- H-tSil^E^cD gp^ge^iJiilDl; Se^iJ^^Oc i: 7^.^*511^, 

Bfi^'J (Gly Pro Val Val Glu Lys lie Ala Glu Leu Gly Lys ) tmu^n/z. 

(7) RT-PCR (I J:S3lteT^>i-C0^t# 

±ia3o(Dj^isgB^iji: mmm^:3 v>tm±o v>^i:m^L. Nmmi^t 



8 
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^fiKL/c i^n^mORZfW) « i:±fEmRN A J: U RT-PCR ^^T^V^, 

$ Kd^^nsDN Af^>t^ Recochip (^Mittt^) x^mnm 

7.^ h'pKK223-3 (37 7 ^U^^ S/T?±^) ?:$yPH»^ EcoRl J&t/ Pst 1 T'?^^bf^, 

7;^' p->^mrviacii(i J: uffis^L. ±ga»s^jft rfi L /c D N A ^>t i: ^ -f y- 
>s^t^5:^T^cv^. JM109 (m#;istti^) ?:jf^Ki5^L/c, mmmm 

W-h . ;«CJP® JM109(pLRE)(i, JiMt^'^^^^Ji^Jim^m^^miZFER 
M BP - 6 9 0 8 ^ LT^|£$nTV^-5, 
(8) '{Si^(DmU 

i^mm mmipimmi^^. SOAg/ml CD7>IiS' U >^^t/ TYtg«^ ( 1 % 
^ h h U :/ h > , 0. 5 % i7 b - ^ h • X :7 ;^ h V h ^ 0. 5 % NaCl . 

pH7.o) \om\ izr srcx'i!? h 100 ^x-mtoi^mbf^'ik. mc ^mmm I m 

?Ki^t5(Ultrasonicgenerator.Nissei 20 # 4 ©MSUt'co ^tl^ 

K>'l'>'^a.-^(CAn, |Sftftiii^i:^M?:fflV\ 12,000r.p.ra.T- 10 

^ — 0.94 kcount/ml X$)^(DlzML. 
JM109(pLRE){i, 10.58 kcounl/ml ^l^-> 7 x U >:^^#g;b ^ ^ L T Wc„ 

^o/c, -^-Cl-C. ZCD^^T. ^ KDN AiIOl>T 373ADN A::>-^X>7. • i^Ts 

»BB5?iJ^ga^'J#^- 1 il. ^/c. I^DN AgB^iJ*^^SSIR^n^>-i<U^y5^ K£D7 5 
y Kga?>J5:S2?'J#-%2 (C^^.T^L/;i„ ;l/i>^x 'J >n^mtl ^^^-T ^ i5i > /^^ ^ 
©iSiS^li, 924bp fDu-T^ i' >i:7'M^?:^L. 308 fli£7) T ^ y IS ^: □ - K L T 
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^ CO m m 



7 . J^:JlT©(a)^/c<i(b)(©i5? K-rSaI{5?» 

(b) 7^ y Kge^ij(a)(ifoH>-t:. 1 1 l< ii^i&®T^ y k*^'^):^. g^t, l 

<*:DNA„ 
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SEQUENCE LISTING 
<110> KIKKOMAN CORPORATION 

<120> A gene coding protein having the ability to regenerate luciferin, 
novel recombinant DNA, process for the preparation of protein having 

the ability to regenerate luciferin 

<130> PH-997-PCT 

<140> 
<141> 

<150> JP 11-285258 

<151> 1999-10-06 

<160> 11 

<210> 1 
<211> 924 
<212> DNA 

<213> Photinus pyralis 
<400> 1 

acactgggatc atgaaactca gaccttatat ttcgtcgaca ccgtagagaa aacttttcat 120 
aaatatglac cttctcagaa aaaatacacg ttttgtaaag tagataaact ggtttctttc 180 
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attattcccc ttgctggalc ccctggccgt tttgtagtca gtltggaacg tgaaatagcc 240 

attcttacal gggatggcgt tagtgctgca cctacaagca tagaagctat tgttaatgtc 300 

gaaccacaca ttaaaaataa cagaclcaal gatggcaaag cagatccccl tggcaatcta 360 

Iggacaggla caatggctat tgacgclggt ctccccgtag gaccgglcac tggcagttta 420 

talcatttag gggctgalaa aaaggtaaaa atgcacgaga gcaacatagc tatagcaaat 480 

gggctcgcgt ggagtaatga tttgaagaaa atgtattata ttgattcggg gaaaagaaga 540 

gtagacgagt acgattatga tgcttclaca ttatccatca gcaatcaacg gccattattt 600 

acttttgaaa agcatgaagt gcctggatat ccagatggtc aaacaattga tgaggagggt 660 

aatttatggg ttgccgtttt ccaaggacag cgaattatta aaatcagtac ccaacaaccg 720 

gaagtgttac tggataccgl aaaaatacca gatcctcagg tcacctclgt agcatttggc 780 

ggtccgaatt tggatgaact gcatgtaaca tctgctggtc tlcagcttga cgacagttct 840 

ttngacaaaa gtttagttaa tgggcacgtc tacagagtaa caggtttagg cgtcaaaggt 900 

ttcgcgggag ttaaagtgaa gcta 924 

<210> 2 
<211> 308 
<212> PRT 
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<213> Photinus pyralis 
<400> 2 

Met Gly Pro Val Val Glu Lys lie Ala Glu Leu Gly Lys Tyr Thr Val 

15 10 15 

Gly Glu Gly Pro His Trp Asp His Glu Thr Gin Thr Leu Tyr Phe Val 

20 25 30 

Asp Thr Val Glu Lys Thr Phe His Lys Tyr Val Pro Ser Gin Lys Lys 

35 40 45 

Tyr Thr Phe Cys Lys Val Asp Lys Leu Val Ser Phe lie lie Pro Leu 

50 55 60 

Ala Gly Ser Pro Gly Arg Phe Val Val Ser Leu Glu Arg Glu lie Ala 
65 70 75 80 

lie Leu Thr Trp Asp Gly Val Ser Ala Ala Pro Thr Ser He Glu Ala 

85 90 95 

He Val Asn Val Glu Pro His He Lys Asn Asn Arg Leu Asn Asp Gly 

100 105 110 

Lys Ala Asp Pro Leu Gly Asn Leu Trp Thr Gly Thr Met Ala He Asp 

115 120 125 

Ala Gly Leu Pro Val Gly Pro Val Thr Gly Ser Leu Tyr His Leu Gly 

130 135 140 

Ala Asp Lys Lys Val Lys Met His Glu Ser Asn lie Ala He Ala Asn 
145 150 155 160 

Gly Leu Ala Trp Ser Asn Asp Leu Lys Lys Met Tyr Tyr He Asp Ser 

165 170 175 

Gly Lys Arg Arg Val Asp Glu Tyr Asp Tyr Asp Ala Ser Thr Leu Ser 

ISO 185 190 

He Ser Asn Gin Arg Pro Leu Phe Thr Phe Glu Lys His Glu Val Pro 

195 200 205 

Gly Tyr Pro Asp Gly Gin Thr He Asp Glu Glu Gly Asn Leu Trp Val 
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210 

Ala Val Phe Gin Gly 

225 

Glu Val Leu Leu Asp 
245 

Val Ala Phe Gly Gly 
260 

Gly Leu Gin Leu Asp 
275 

His Val Tyr Arg Val 
290 

Lys Val Lys Leu 
308 

<210> 3 
<211> 24 
<212> DNA 
<213> Artificial Sequence 
<400> 3 

gttggagaag gaccgatttg ggat 24 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

tcatccaagt tggggccgcc aaacgcgac 29 
<210> 5 



215 220 
Gin Arg lie lie Lys lie Ser Thr Gin Gin Pro 
230 235 240 

Thr Val Lys He Pro Asp Pro Gin Val Thr Ser 

250 255 
Pro Asn Leu Asp Glu Leu His Val Thr Ser Ala 

265 270 
Asp Ser Ser Leu Asp Lys Ser Leu Val Asn Gly 

280 285 
Thr Gly Leu Gly Val Lys Gly Phe Ala Gly Val 
295 300 
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<211> 20 
<212> DNA 

<2I3> Artificial Sequence 

<400> 5 

ggacaggtac aatggclatt 20 

<210> 6 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<400> 6 

atcgtactcg tctactcttc 20 

<210> 7 

<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

taggtgcagc actaacgcca tc 22 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttcacgttcc aaactgacta c 21 

<210> 9 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<400> 9 

ctcgcglgga gtaaigattt gaa 23 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ggaattcatg gggccagttg ttgaaaaaat tgc 33 

<210> 11 

<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

aactgcagtc atagcttcac tttaactccc gcgaa 35 
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